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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: Examiner 
suggests fixing minor typos in the specification. For example, on page 4, line 12, 
"crasher" should be replaced with - - crusher - -, and on page 6, line 9, "distillating" 
should be replaced with - - distillation- -. 

Appropriate correction is required. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: Examiner suggests 
replacing "distillating" with - -distillation- -. Appropriate correction is required. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

4. Claims 1 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Archer (US 4,412,910). 

5. Regarding claim 1 , Archer teaches crushing oil shale (column 4, lines 54-58) and 
feeding to a fluidized bed pyrolysis reactor (column 4, lines 66). Vapor and gaseous oil 
products are obtained (column 4, lines 66-68), as well as oil shale (column 5, lines 1-2). 
The oil gas products are recovered and used in the process or in part collected for 
commercial or other uses (column 5, lines 25-35). 
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6. Regarding claim 8, Archer teaches an oil shale feed (column 4, lines 53-65). 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 2-5 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Archer (US 4,412,910). 

1 0. Regarding claim 2, Archer teaches the limitations of claim 1 , as discussed above. 

1 1 . Archer further teaches feeding the pyrolyzed shale to another fluidized bed fro 
gasification in the presence of oxygen (column 5, lines 3-14). The residual carbon is 
burned off to recover spent shale and fuel or synthesis gases (column 5, lines 15-24). 
Archer teaches a reaction temperature of 1 400-1 500 Q F and a pressure of 30-50 psig 
(column 3, lines 48-66). 
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1 2. While Archer does not explicitly disclose a gas to solid volume ratio of 1 -20:1 , 
Examiner notes that Archer teaches that sufficient oxygen must be fed to the gasifier in 
order to consume the residual carbon present in the shale (column 7, lines 48-50). 

1 3. Therefore, it would have been obvious to the person having ordinary skill in the 
art to have determined an appropriate volume ratio of oxygen gas to shale solid, in 
order to consume the residual carbon. Since Archer teaches the same process feed, 
steps, temperatures, pressures, and products, it is expected that the gas to solid ratio 
would correspond to that claimed. 

1 4. Regarding claims 3-4, Archer teaches crushing and sizing the oil shale prior to 
pyrolysis. Particle sizes up to % inch may be used (column 4, lines 48-58), which would 
encompass the claimed ranges of 50-500 and 60-200 micrometers. Examiner further 
notes that it is well known in the art to crush shale particles to obtain uniform size for 
ease of fluidization. 

1 5. Regarding claim 5, Archer teaches that the pyrolysis reaction zone has a 
pressure of 30-50 psig and a temperature of 700-1 200 Q F (column 3, lines 48-53). 

1 6. While Archer does not explicitly disclose a gas to solid volume ratio of 1 -20:1 , 
Archer teaches that it is critical to control the temperature in the gasifier. Temperature 
can be controlled by adjusting gas flow and/or shale particle flow (column 7, lines 28- 
36). 

1 7. Therefore, it would have been obvious to the person having ordinary skill in the 
art to have determined an appropriate volume ratio of gas to shale solid, in order to 
control the temperature. Since Archer teaches the same process feed, steps, 
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temperatures, pressures, and products, it is expected that the gas to solid ratio would 
correspond to that claimed. 

1 8. Regarding claim 9, Archer teaches using fluidized bed reactors (column 4, lines 
21 -27). It is further noted that various modes of operation for fluidized bed reactors are 
well known in the art, and it would have been obvious to the person having ordinary skill 
in the art to have appropriately selected which to use. 

1 9. Claim 6 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Archer 
(US 4,41 2,91 0) in further view of Lawson (US 3,440,1 62). 

20. Regarding claim 6, Archer teaches the limitations of claim 1 , as discussed above. 

21 . Archer does not explicitly disclose passing heavy shale oil from fractionation 
back to the pyrolysis zone. 

22. However, in the analogous art of oil shale retorting, Lawson teaches a similar 
process in which shale is subject to pyrolysis and combustion (column 2, lines 33-40 
and 65-72, see also figure 1 ). The oil products discharged from the pyrolysis zone are 
sent to fractional distillation towers to obtain the various product fractions (column 2, 
lines 36-52). The heavy shale oil fraction is recycled back into the pyrolysis zone 
(column 2, lines 52-55). 

23. Therefore, it would have been obvious to the person having ordinary skill in the 
art to have recycled the heavy shale oil fraction back into the pyrolysis zone for further 
conversion. Examiner notes that while fractionation into various fractions is disclosed, 
Lawson does not specify which products are obtained. However, since the prior art 
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teaches the same process feeds, steps and conditions, it is expected that the same 
products will be obtained. 

24. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Archer 
(US 4,412,910) in view of Lawson (US 3,440,162) as applied to claim 6, and further in 
view of Burton (US 4,148,710). 

25. Regarding claim 7, Archer in view of Lawson teaches the limitations of claim 6, 
as discussed above. 

26. The previous combination does not explicitly disclose further separating the 
tower top gas and recycling the dry gas back to the fluidized bed reactor for distillation. 

27. However, Burton teaches a similar process in which particulate oil shale is fed to 
a fluidized bed retorting zone, and the retorted oil shale containing residual carbon is 
sent to a fluidized bed combustion zone (column 3, lines 1 6-24). The vapor products 
from the retorting zone are separated, and the separated off gas can be sent back to 
the retorting zone as fluidizing gas (column 5, lines 14-36). 

28. Therefore, it would have been obvious to the person having ordinary skill in the 
art to have recycled the off gas obtained from retorting, so that it may be used as 
fluidizing gas. Examiner notes that while Burton teaches separating the vapor products, 
it does not specify the exact fractions obtained. However, since the prior art teaches 
the same process feeds, steps and conditions, it is expected that the same products will 
be obtained. 
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Claim Rejections - 35 USC §102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

29. Claim 1 0 is rejected under 35 U.S.C. 1 02(b) as being anticipated by Alleman (US 
2,647,077). 

30. Regarding claim 1 0, Alleman teaches a fluidized bed reactor 14 with an inlet 
suitable to feed oil shale and gas through 16 (column 4, line 69-column 5, line 22), as 
well as two outlets 18 and 40(column 5, lines 22-26, see figure). The vaporous 
products outlet is connected to separation zone 28 with outlets 34, 32 and 30 (column 
5, lines 60-70 and figure). The shale outlet is connected to another fluidized bed reactor 
38 which has flue gas and air inlets 42, shale inlet 40 and oil inlet, and outlets for 
products 48, 44, 50 (column 6, lines 1-50, and figure). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHELLE STEIN whose telephone number is 
(571)270-1680. The examiner can normally be reached on Monday- Friday 8:30AM- 
5PM EST, Alt Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571)272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michelle L Stein/ /PREM C SINGH/ 

Examiner, Art Unit 1771 Primary Examiner, Art Unit 1771 



